Progressive increases in bone mass and bone strength in an ovariectomized rat model of osteoporosis after 26 weeks of treatment with a sclerostin antibody.
The effects of up to 26 weeks of sclerostin antibody (Scl-Ab) treatment were investigated in ovariectomized (OVX) rats. Two months after surgery, 6-month-old osteopenic OVX rats were treated with vehicle or Scl-Ab (25 mg/kg, sc, one time per week) for 6, 12, or 26 weeks. In vivo dual-energy x-ray absorptiometry analysis demonstrated that the bone mineral density of lumbar vertebrae and femur-tibia increased progressively through 26 weeks of Scl-Ab treatment along with progressive increases in trabecular and cortical bone mass and bone strength at multiple sites. There was a strong correlation between bone mass and maximum load at lumbar vertebra, femoral neck, and diaphysis at weeks 6 and 26. Dynamic histomorphometric analysis showed that lumbar trabecular and tibial shaft endocortical and periosteal bone formation rates (BFR/BS) increased and peaked at week 6 with Scl-Ab-treatment; thereafter trabecular and endocortical BFR/BS gradually declined but remained significantly greater than OVX controls at week 26, whereas periosteal BFR/BS returned to OVX control levels at week 26. In the tibia metaphysis, trabecular BFR/BS in the Scl-Ab treated group remained elevated from week 6 to week 26. The osteoclast surface and eroded surface were significantly lower in Scl-Ab-treated rats than in OVX controls at all times. In summary, bone mass and strength increased progressively over 26 weeks of Scl-Ab treatment in adult OVX rats. The early gains were accompanied by increased cortical and trabecular bone formation and reduced osteoclast activity, whereas later gains were attributed to residual endocortical and trabecular osteoblast stimulation and persistently low osteoclast activity.